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PURPOSE: To produce a terminally unsatd. oligomer useful as a 
detergent, a dispersant, or an antistaining agent by subjecting a 
mixture comprising acrylic acid (or its salt) or its mixture with 
another monoethylenically unsatd. monomer, a free-radical initiator, 



and a solvent to high-temp, polymn. i+rLr v 

CONSTITUTION: A mixture comprising (A) 0.5-99.95 wt.% acrylic GOOXi 
acid (or its salt) or its mixture with another monoethylenically 
unsatd. monomer, (B) 0.05-25 wt.% free-radical initiator (e.g. 

hydrogen peroxide), and (C) 0-99.5 wt.% solvent (e.g. water) is ' 

caused to continuously pass through a heating zone to be kept at 

275-450° C for 1 sec to 2 min, thus forming a terminally unsatd. 

oligomer represented by formula I (wherein N is a group represented 

by formula II; X1 and X2 are each H, NH2, or an alkali or an alkaline 

earth metal; M is a residue of the monoethylenically unsatd. 

monomer (m) is 0-47; and (n) is 2-50 provided m+n is 50 or lower). Cfrjj- ? CH — ; 

Pref., the number average mol.wt. of this oligomer is 200-1,000; and ) 

m+n is pref. lower than 1 0. COQXg 
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3 9 2 


3 0 1 


2 4 


H 2 0 2 


4 2 5 


4 0 


3 6 0 


2 8 2 



[0 0 3 8] XStOr-^H MwtMnteifiS^SG 
*Jfi« 2 5-41 . 

j»«2 5-4 1tlt »SRfra*8»tUfc^i6l» 



[0 0 3 9] 



* 4 



2 5 
2 6 
2 7 



7^u jvm 

5 
5 
5 



5 
3 
1 



&itm (%) 

7 0 
6 4 
4 3 



Mw 
6 1 1 
3 7 3 
3 1 7 



Mn 
2 7 9 
2 2 3 
2 2 1 



15 



2 8 

2 9 

3 0 
3 1 
3 2 
3 3 
3 4 
3 5 
3 6 



1 5 
1 5 
1 5 
3 0 
3 0 
3 0 
5 0 
5 0 
5 0 



1 

3 
5 
1 

3 
5 
1 
3 
5 



(9) 

6 0 
8 4 
8 9 

8 1 

9 2 
9 4 

8 6 

9 5 
9 6 

10*tlJfc o 



t#H^8 - 3 2 5 6 



[0 0 4 0] mm&i3 7-4 0 
4 6f»£Lfc£££»#, ^ffifflll -6tHi;*ttT [0 0 4 1] 

SI 5 
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9 5 4 
9 7 5 
9 8 7 
18 4 2 
17 9 7 
17 9 5 
2 3 6 9 
2 2 5 2 
2 16 9 
IS. (TfiflEj ) 



3 7 4 

3 6 0 

3 6 0 
5 0 2 

4 8 2 

4 7 6 

5 8 1 
5 3 6 
5 2 7 



m 

3 7 

3 8 

3 9 

4 0 



CC) 

2 5 0 

3 2 5 

3 7 5 

4 2 5 



S5 0r-^H BBS&ffl^#??aETTtt*U^ 

[0 0 4 2] ^U5£#J4 1-4 6 
HSS^J4 1 -4 6Tlt 7 4Mj;!,gzK»*<B«Sa*2. 



ft* ( rAAtt$ (%) j ) , ^7^uj«^;7 

(%) J ) , Mw*«ktfMn£ETFCD*6 fc^Lifco * 
[0 0 4 3] 



* 6 



[*6] 





urn co 


kmitm (%) 


MAAfeft^ 


i (%) Mw 


Mn 


4 1 


2 5 0 


1 0 


1 0 


2 6 14 


9 7 7 


4 2 


2 7 5 


1 0 


1 6 


12 5 4 


5 6 3 


4 3 


3 0 0 


1 7 


1 9 


7 3 8 


4 0 9 


4 4 


3 2 5 


2 2 


2 1 


4 7 6 


3 2 6 


4 5 


3 5 0 


1 7 


1 9 


3 9 7 


2 9 5 


4 6 


3 7 5 


1 3 


1 6 


3 2 7 


2 5 2 



[0 0 4 4] ^£ii£09 47-52 
*JB0<4 7 - 5 2Ttt. 7^ U 2. 
5fi*%T*0, R*a-&tttf*7i7 'J;Hi§i^7l/ 

*Jfi«l-6i:raD*frTT, HJSCtRSftfc- 



( FAAgft$ (%) J ) , TH^y^-Ot'J 
=fV-^\C0e>ft* ( ^MALgft$ (%) J ) , Mw^o 

[0 0 4 5] 
[»7] 





i&jg CC) 


hh&itm (%) 


MAL&itm (%) 


Mw 


Mn 


4 7 


2 5 0 


6 0 


5 8 


3 3 8 


2 5 1 


4 8 


2 7 5 


6 3 


6 2 


3 8 4 


2 6 0 


4 9 


3 0 0 


5 8 


5 8 


3 6 9 


2 5 0 


5 0 


3 2 5 


6 2 


6 2 


3 7 1 


2 5 6 



(10) 



8-3256 



17 



18 



5 1 3 5 0 5 7 

5 2 3 7 5 6 0 

[0 0 4 6] USS^J 53-60 
5US#J 5 3 - 6 0 ttETF© «fc 3 KfTfottfc. 1 / 

1 6<>^, «J¥#*0. 0 5 0<>^<£>, 6^^-hfi 
(7)Xr>l/X^j.- :/<£> — S^SJE^>7 P (Hewlett Pa 
ckard Model HP1050T1) ffic7)— *S£?fJEn > h □ - 

)\>mm\z$M\sit. ffl*dopao^3.-^ffl»j4 3 7 5*c 

itSIEtf >:/*:: £0, 1 0 $ U U y (ml/mi 
n) (DjgS"e#>tr>^bT* ^^l — y^ilLfdo JE* 
tttt3 5 0 Opsi©U^;l/K«#£tt&. »15# 



57 363 246 

60 369 247 

TAA%J <hLT*8>FKfE*83ftT^*) 
9 0ll%t-7*fJl/ 

[0 0 4 7] 
«8] 



A A % 

1 0 

1 0 

2 0 

3 0 
3 0 
3 0 
3 0 
3 0 



9 0 

6 0 
0 

7 0 
2 0 

0 
0 
0 



m 8 

0 

o 

7ir h>, 7 0 
7 o 



m 

5 3 
5 4 
5 5 
5 6 
5 7 
5 8 

5 9 

6 0 

[0 0 4 8] mMM6 1 

V— 0. 4 3 2 i§ffit^T>^-^A0. 0 4 5 g 

£D 2 0> 5 ^ ij U y b)l't'\zmm'?*Zt\Z&9&l& 

ffi^«£H«bfc. E/fcfi^«j£«#T, 8 ot:K:tnfK» 

» 9 

mm y^^-^itm (%) mw 

0 P?P*1 0 14 4 

1 Hrffl 7 3 n. m. 
2 . 5 mm 9 3 4 6 5 9 
4 mm > 9 8 4 8 6 2 

" n. m. " r^^il^j 

[0 0 5 0] *ffi^J6 2 

» 1 0 



3 0 
8 0 

5 0 
7 0 



Mw 

7 8 4 

5 3 2 

6 0 5 
14 4 3 

6 0 6 

5 8 8 

10 8 7 

5 7 6 



Mn 

5 3 3 
3 7 7 

3 4 3 

6 2 0 

4 18 
3 5 5 

5 3 6 
3 4 6 

j£'H NMRT, 1 m 



30 m. 2. 5P$Pe^ fcct^4P$P 0 mf:Ml, *«MFfi8*I 

-rv-eftsp (%) j £Lt«+ke«) * ^^^nfc 

[0 0 4 9] 
[»9] 



Mn 
1 4 4 
n . m. 
14 8 0 
19 6 0 



*6 1 iHra<B»fls&fT^ifc. 

To 

[0 0 5 1 ] 
[*10] 



(11) 



&ffl¥S - 3 2 5 6 
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mm 
omm 
imm 
2. smm 
4mm 

n. m. 



y-i^-fcitm (%) 

0 

4 7 

7 0 

8 2 



[0 0 5 2] USS^J 6 3 

8. 5 g£iO*.fco J*#T, 7?7sZi<Dft®m&8 2V, 
2 0. 0 gco)&-f ;*>7K£ 3. lgcoi§K 

7 £H«&*JHTH«£tt, Mw5 3 5> Mn3 6 0£ 

#-r-5*«s^flafii^uzfv-3 o g$, fitt-r^>7K3o 

g^jgfiPbT^&y V-»«*»iSSbfc B 14. 7ii% 
<&**ffc±MJtf Azk»iK9 9. Og^ **a^$e£L 
TIBSStlfco 2g(D7Kfr0. 5 gOigSSB^^:^ 20 

4>ftiSi(!tt3o»T, mt£mmm&&vi^y 

wtt 1980, Mnttl 7 8 0 T^-^ fc. SS*»^fi 
[0 0 5 3] ^ffi^|6 4 30 

ftWc4^pco i ij y h;i/77X3f:, flft-r^->7Ki 

T, 7 7 7sn<Dft&m$:8 2X:\Ztof&lsfCo 10. Og 

c7)K<^>7X, io. o g<D i -:/n/iy-;k &&zf 

flfz 0 ^m&\2 7 iH«&*«TH«£ft, Mw 5 3 
5, Mn 3 6 0 ^WT^^ffiS^fiaSl^U 1 8. 5 

5g, 2 -7^7 ij;i,T^ >^^D/t>XW>Sl 40 
5. 2g, t-^f*7?U^75H4. 5g£, 1- 
yp/V-JH8. 6gl:8(SbTt;7-»jS$H8 
Ufc. 5 0. 0m«XO*«f{bJ-h I J^A*»S2 0. 

8g««, *ft»«£LTW»!;£ftfc. igo**ir;i 

gc^ l -yn/ty— ;nco. 5 g<^i§KK7> : &^^A 
1. 5»IWTf«AStlfc. aSHD^TSt, 82T:T30^ 



M w 
14 4 
n . m. 

8 3 6 

9 5 4 
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Mn 
1 4 4 
n . m. 
4 8 0 
6 12 



wte2 2 4 9. MnB8 9 3T&ofc 0 Sg**8^fiS«l 
[0 0 5 4] *SS^J 6 5 

y*/-#;uy;^-^-, asit3>x>it-, rU^tt, ^ 

0. Og£JO*.fc. jf#T> 77X3«M5:8 2r 

fcinn&ufc. 3. 9 gcoa^-r *>*t 3. lgcojiffit^ 

tH«&*0TIMISn, Mw5 3 5, Mn 3 6 0 ^f 

-r^^jSTpfiafp^-ijzfv— 1 9. 5g, tKn+yif 

;M^7?UI/-M0. 5 g, 4oi:OT^^>*2 0 
g^S^y ^-»*ftW«U&. 3 0. 0M*<B*R 
ft7>^E — #A7K»}K2 . 2g^4. 8 g c7)flft-f ^>tK 
fc*#U t»**fi««l/fc. 2gO*tO. 5gC0 

a. 8 2t;T3om ^^/^ 

H^^^bfc 7^X=itf)F^<fe£, 3 0li%(O 
*SKt7> : E~ I 5A7K»iKl 3. 4 gT + fPbfco » 6 
i§?&COBfl£#H3 3. 8%T&D, Mwte 
5 5 2 0, Mnte3 5 9 OT&ofCo 
Uiv-H Sffl^^Ffi&ft^U zf^-O 1 %*^T 
$>ofc 0 SgtFP + yXfJM^7^Ul/-^l MS 
W(Dt HD*yXfJM^7?U l/-h03 5 5 ppm 

[0 0 5 5] *JS0iJ 6 6 

#ttfc4tpp^ i u y h;i/7^xn{c, 3 

5. 0 gSrimAfc. S*TF* 75X3©fl*ft*8 01C 

KimfffcLfc. 2 0. o g(D®i^*>7kt 3. lg^igffit 
K7> ; t-^A^e>p^te^i^^^iiM$n^o ^^«2 

7 ira«tt^MBTWHan, Mw535, Mn 360£ 
*-r**S»^fifD*Ur/^— 1 8. Og, 2 -7^7 ijji 
7^h^f;^D/t>XW>82 6. 6gWt> 

tk i 8 BizmMi-T^s ^-mmzmmi'tzo 50. 0 

ItXW*IMtt h U O AtK^«2 0 gt^fogl^i 
Kbfc. 2gC07KtC0. 5 gC0i§KK7> : E-^A^g 



(12) 
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RfMT»XSnfc. SMJDf£7», 8 0"CT3 0»Pb^ ^ 
460, Mntt3 8 1 OTSofc. SS*S8^«&fD:* »J 

[0056] mmm6 7 

% ?4—>7s9—9i >^>i* io 

2 5 o 5 u u 7 7^7 u;i^ft<o**^Fia 

fil^U zf*?- (Mw4 90, Mn219) 3 1. 7g, 

bfco ffi#T, JW*>*2 0 0 $'JiJyMk 

5 Oll%0*Kfbt h U ?A*S«^7 

Mw2 2 3 0 0, Mn.2 0 3 0 SfLT^:. . 20 

[0057] mmm e s 

7^U;^^)*®^fiafiI^U=f^— ifl, Mw2 2 8, M 

7 o TCfcijnjRU*:* ;u/\*x*tc^ 5 2. op$p*i 

X-7^£IHS!Lfc. fienfc^UxXr^i, Mw2 5 

3 0, Mnl 5 6 0HlT«c 
[0 0 5 8] ^ffi^ij 6 9 

If l/y^/'JJ-J^, Mw4 0 0T»S* ; t;KO/KU 
(Xfl/>^'jD-jl/) fcB»bfc;i<fc*|*€r. USS^J 30 

6 8tn«at*t6T*ux^7-;uftptiu3t. tt^nfc 

#UXXt^H Mw2 0 7 0, Mn 3 9 1 ^LT^ 

[0 0 5 9] *JE« 7 0 
3tfU (Xfl/>yU^-JI/) WWMwlOOOT 
$>Z>Z.£&m%* glS£0iJ6 9 tB*3ft*tt-e*UXXf 
Jl/£S8»Lfco f^tlfc^'JXXrJWt Mw 2 1 5 
0, Mn 4 0 3 SrWLT^fc, 

[0 0 6 0] ^SS^J 7 1 

^*x*;i/X^-^— , *«kUCaSKn>7 ? >-y— 40 
tttfTc 3 ^PCD 5 0 0 5UUy h^77X3t:, 7^U 
;HJS©**^IBfP* U (Mw 18 4, M n 1 3 

9) £100. lg, *WiJy>S9 2. 5 gjfJD*. 

fee 77X3ort«**ia»c«jfL&tf s i s ot 
»rtt*tr^*a-ffft3ft«6, 1 7 oici:«j*stift* 

>*>fc»0HJU £tfifc:?fr£flLfc 0 «#L&*«S, fcT- 



#fl¥8 - 3 2 5 6 
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5 0fiS%7K^fb^ h U * A7k»tt£jtoAJS-»«£ L 
7Co f*e>njfc#U7 3 Fte, Mw 1 7 8 0, Mn 4 6 6 

[0 0 6 1 ] ^j5£0*J 7 2 

tr-*-fti 7 ox;K«#anfc:*--:/>*i;:2. 5»# 

^ FftH«Ufc. »&ftfc#U7 3 Ftt. Mw6 7 9 
0 , Mn 8 8 6 *tUTWc. 
[0 0 6 2] ^ififll 7 3 

i 7 o 4 c^«j#$n^^-y>+{r 3b#Pb1s 

SlIMBLfc. mntctfVT* Ftt, Mwl 2 4 0 0, 
Mn 9 6 2 £SlT^fe« 

[0 0 6 3] *S£#tj 7 4 

1 7 0t{:§)t$n/:t-7> + (: 3 . 5 m 
IBB^fcHittt*. *K«l7 1iH«&*fit#>J7 
a K*««L/fc. !IWc*'J7 5 Fte, Mw3 6 6 0 
0, Mn 1 9 5 0 *#LTlifc. 

[0 0 6 4] *#*i*fflE^»*3«fcV-tottt6»ffi 

Sears KenmoreUl t ra Fabric Care :7^>F£>#fc 
Itt (Heavy Duty 80 ->'J— X) OTbT, ^SlC 

2fcSf. jSflJ ( rjfSj ) £Test Fabrics^ (Mi 
ddlesex,NJ) d^»AL, #£WX (3 1/2" x 
4 1/2" ) fc«Wrbfc. China bristle brush (#1 
0) 2 5 U-f WtKXvU — 0. 7 

o. 8gTMfiife. sn^, ttg2-r yj-cowcon 

ffliJT, fli<7)±K r^fr (painted) j Stl, ftlOllll: 

^U-ftt, a) r^-y^l/>y^K (^T<7)3E13 

i/zL77<y> (£XT<Dm 1 3T« r^7 l/< 2 J <h^£ 

Snfc8* (HT©*13Tli r/7U-T3j <h^£n 

^Scientific Services (Oakland, NJ) iOiAb 
fco Scientific Services^ ± D &m Ztltz? U-f \iZf 

[0 0 6 5] Scientific Services;^, *£<h 

i§«*b^i;^$^c«s/*uxxfM» 
(pe/c) , «tft»©fiftftT»63M;«)«»an 
t^uxxrW (pe) t>iitAL/fc. -en-en 

CH*TV Paci f ic Scientific Colorimeter (Colorgard 
SystemlOOO) ^-^£X, Y, Z # 

5-*$r-;UTE»L£. »»£njfc*|j<BB0r* (Y) 



(13) 
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24 



fco mi 3i:*aftfcYItt±EO#Sftil/ft»i:ff 

jieMiL ^$nfce;u^-t»ttaa (adjuvant) 

mi i 



[ 0 0 6 6] 

[$11] 



[0 0 6 7] 



[0 0 6 8] 



mm SEARS KENMORE BRAND WASHING MACHINE 

l^m r^7jc (9 5° F) 

7kcom& ^MSt (2 0 0 p pm) 

ftaiM^ + (io») 

1 6. 7^D>/H3 
j$fc#S«g 1 0 Oif^A 

* * [« 1 2] 
* 1 2 

SI 

mm HfyM>1f>XW>8 1 5 . 

xh^y;Mb7;^-^ (;-t>tt) 9. 

^7X>ithU^AX^U^7- 12. 5 

^yx^;-ji/7^> 2. 

MJx£V-;l/7^> 2. 
yPt>>^U3-^ 2. 



0 
5 
0 



★ ★ 

$ 1 3 



[$13] 



(Mw= 2 7 0) 
(Mw= 3 7 0) 



^ U-f 1 
63. 5 
65.5 

66.0 

65.5 



? V-i 2 ^ u-r 3 



50.8 
52.3 

51.4 

51. 5 



61.5 
65.4 

65.9 

64.0 



59. 7 
61.4 

60.5 

60. 1 



Btfr* (Y) 

PE/C PE 

62.1 51.6 

64.2 53.9 



63. 7 



54.2 



63.7 52.6 



[0069] zLtip><Dmmfr*>* *$£w\z&Q.m&zn 

[0 0 7 0] f»*«c#?Mffllflc«R^ttfi6»ffi 



50 



/^U- (terry) ig*6Sr, J^T^$ 1 5 (C^:^ nfc^ 
ofc. tt»»JS5aJSft«, Terg-o-Tome!erT% J^T<£>^# 



25 

-Ct&&l£tltz : 4 Ot, lOOrpm, StlOOpp 
m (*a*5 OS6/R<*>*5 0 96) , 1 2 »«fej* 

l, -r-r^ftt 1 @3 #p B l. gt^3J^S«l 3 0 0 p p 

mmmmz&tzvt&ffl (* 1 o o s u u <z> 5 0 

%X5U-, 2. 6 g) SrEsflDLfc. ft#|*7«. Mitt 

[0 0 7 1] Pacific Scientific Colorimeter (Colorg 
ard System 1000) T*S«$*iSL, ^-^£L, 

£*5trf^l& (Detergency values) E. i5«ktfWi^&l» 
2 + (a s - 



E= ( (L 

O. 5 



L) 



i) 2 + (b s -b) 2 ) 



(14) - 3 2 5 6 
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*W. I. = (L/100) * (L- (5. 715* 
b) ) 

35: pbw) s*i 5 SKaj*to**±KG>tt« 

[0 0 7 2] 
[*1 4] 



[0 0 7 3] 



[0 0 7 4] 



*1 4 

mm Terg-o-tometer ftjitit 

a# ioo m^/ft 

m,m 4 o "c 

tKOB!S 1 0 0 p pm 

-r-rtfiM^ 3# 
tK* i u s/ h;i/ 

ft^Jg 1 3 0 0 p pm 

A f 7Xh 5*>t/lHl 3Jt/#«SMS 

*30* [^15] 
« 1 5 
f»*ifeiM8afi!c« 

LAS 

*40* [^1 6] 

3E1 6 

ifcifrSft (E) Sfeig 
o o 

2.4 16. 

3.6 2 5. 

1.1 11. 
2.6 14. 
1.8 18. 

1.2 11. 
1.1 11. 



2 it) 



4 0. 
2 8. 

4. 

7 . 
1 4. 



0 
2 
9 
4 
5 



0XB5. 0 



6 7 * 

6 7 

6 8 * 

6 8 

6 9 

7 0 
7 1 * 



(15) 



4#^¥8 - 3 2 5 6 
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7 1 
7 2 
7 3 
7 4 



28 



2. 
3. 
2. 
2. 



1 7. 

2 7 . 
15. 

2 2. 



9 
8 
5 
0 



[0 0 7 5] **^ffi«I*U JT-<D«l««»»«ffllt 
^ISS0iJ 7 5,76 

«Lfc. #«S»0. 8 4 2 g, KSthU^AO. 68 10 

2 10. OgtlL .^CD^^^K^&T ££T 
X/1^oL^-e«^bfc. ««Lfc?H 4 9 0. 0 g£ 

£ U-f C07 0fiS%C9#«X^'J--£# 

f^RVT, Xtf>F;P#2, 0gS2Orpmt, 2 

y^if^X (cps) T^L^Co X5U-*2iHra7 0^ * 20 

81 7 

A 0 



fc. 

[0 0 7 6] Uttffil 77,78 
$Hft»J£0. 8 7 6 g, KlthU^*0.-717g 
<hbfcCl<h£l^*^J7 5£tf7 6 chl^l^ffiTX^ 
■J— ^U^fificDO. 1 7 8M%CD#«5J 

fiafP^-U=fV- (Mwl 0 7 6) ©th'J^AttTS 
0, »«JBBtt7^U^fta)*^E#U^— (MwlOO 
0) <0± HJ ^A^Tab^o 

[0 0 7 7] 
[SI 7] 



7 5 

7 6 B 
7 7 A 
78 B 
[0 0 7 8] S17 *CD^-^te, X^U" 



0. 
0. 
0 . 



a 

1 7 2 

1 7 2 

1 7 8 

1 7 8 



SJJBttff (CPS) 
4 10 
4 8 2 
4 8 4 
9 2 0 



J»X->?>y«5flE(CPS) 
10 9 0 
14 4 0 
7 9 0 
18 3 0 



(72)580J3# y-U-- ciA-h • 5 — V> (72)3691# 

Ay h^^-;i/H, ^UT : t>h • K5-f 
y 2183 

(72)3891* U^^-H ■ :?*Xd?- • h (72)*** 

7*— N \ t 7>'> h>, yx'J- • U— > 

18 (72)^BJ# 
(72)^BJ^ • 3>-/W* 

7* UA6*ir:i-yt- ^—*H08540, 
7 P, J>Xh>, X^X^-O-b 3 



7* U *^mffl^>'>;i/A*r:7Wl8940, 
-^-^>, A-f t£X*X • ZfV—7s 
8 

y^7AA • X 1 ^ 7 h 

:/;!,— • ^dx • > 901 
da*— h • «i7>r;u^> ? >x^— 

7* U #^*H^>:WWNX7'>N19067 > 
-V— F V— , 1M n • D— K 1506 



